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Abstract
Background: Snus is considerably less hazardous to health than cigarettes. Recent data from Scandinavia have
indicated that many smokers use snus as a method for quitting smoking.
Methods: Data from five repeated cross-sectional surveys of Norwegian men and women aged 16-74 were pooled
(N = 6 262). Respondents were asked about current and former smoking and snus use. Former daily smokers (N =
1219) and current daily smokers who had tried to quit at least once (N = 1118) were asked about the method
they had used at their latest quit attempt and how many quit attempts they had made. Former smokers were also
requested to report what year they had made their final quit attempt.
Results: Snus was the most common method used for quitting smoking among men, while NRT was most often
used among women. Stratifying the data according to year of quitting smoking (1945-2007) indicated a significant
increase in use of the methods for quitting asked about over time. Among men, this was largely due to an
increase in the use of snus. Among male quitters under the age of 45 years, 45.8% of those who had used snus on
their last attempt to quit were current non-smokers (OR = 1.61, CI 1.04-2.29), while 26,3% of those who had used
NRT were current non-smokers. 59.6% of successful quitters and 19.5% of unsuccessful quitters who had used snus
as a method for quitting smoking had continued to use snus on a daily basis after quitting.
Conclusion: Norwegian men frequently use snus as a method for quitting smoking whereas women are more
likely to use NRT. The findings indicate that switching to snus can be an effective method for quitting smoking.
Introduction
In the European Union, with Sweden as the only
exemption, snus has been banned since 1992. Norway is
not a member of the EU and as such is not affected by
t h es n u sb a n .R e c e n t l yw eh a v eo b s e r v e das i g n i f i c a n t
decline in smoking prevalence in Norway, among both
men and women and in all age groups. A corresponding
increase in snus use has been observed, in particular
among young men, where the decline in smoking has
been particularly evident [1]. This resembles the situa-
tion in Sweden, where cigarette use has declined drama-
tically over time while snus use has been at a high level
or increasing. A relationship between the increase in
snus use and the decrease in smoking has been sug-
gested [2,3], but is strongly debated [4]. Recent data
from Norway has indicated that many smokers are
using snus as a method for quitting [5,6]. Several studies
based upon observational data have reported high suc-
cess rates among men who have used snus as a method
for quitting smoking. One such study was Ramstrøm &
Foulds’ [7] analysis of data from a cross-sectional survey
made in Sweden in 2000-2001, where they found a suc-
cess rate of 66% among men who had used snus as a
single aid, as compared with 47% among nicotine gum
users (OR 2.2, 95% CI 1.3-3.7) or 32% for those using
the nicotine patch (OR 4.2, 95% CI 2.1-8.6), Giljam &
Galanti [8] found in a retrospective survey of Swedish
smokers and ex-smokers that having used snus at the
latest quit attempt increased the probability of being
abstinent by about 50% (OR 1.54, 95% CI = 1.09-2.20).
In the US, Rodu & Phillips [9] compared methods used
in last quit attempts from cross-sectional survey data
from year 2000, and they also found higher success
rates for people who used snus to quit smoking (73% of
these were no longer smokers at the time of the survey)
compared to people who had used nicotine gum (34%
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kers). A recent study among Norwegian males aged 20-
50 based upon retrospective questions about use of ces-
sation methods showed that the odds ratio for absti-
nence from smoking at the time of the survey was 2. 68
(p < .001) for those who had used snus compared with
those who had used nicotine chewing gum [5].
In recent years a growing number of studies and sys-
tematic reviews have concluded that use of snus is sub-
stantially less hazardous than cigarette smoking [10,11].
This conclusion was also reached by the only systematic
review of the evidence from studies that allow direct
comparison of relative risk of smoking and snus in the
same populations [12]. The magnitude of the overall
reduction in hazard is difficult to estimate, but it is at
least 30% for pancreatic cancer, at least 50% and prob-
ably more for oral and other gastrointestinal cancer, and
possibly 100% for lung cancer and chronic obstructive
pulmonary disease [10]. A study using a modified Delphi
approach (judgment by a panel of experts) to estimate
the relative hazard concluded that snus was likely to be
at least 90% less harmful than smoking [13]. A simula-
tion model based, among other things, on these esti-
mates of risk showed that the switch from smoking to
snus represented only a very minor difference in survival
compared to smokers who gave up all use of tobacco
[14]. Given the increasing evidence that snus and cigar-
ettes have very different impact on user’s health, tobacco
harm reduction is increasingly seen as a promising
approach to reduce the major public health problem
that smoking still represents [15,16]. Harm reduction in
a tobacco frame implies actively encouraging inveterate
smokers to switch to safer sources of nicotine, such as
e.g NRT and snus. Substituting cigarettes with NRT or
snus facilitates risk reduction by allowing smokers to
become smoke-free without abstaining from nicotine or
tobacco respectively, but complete abstinence is still
achievable [5,7,17]. There is a great deal of political con-
troversy connected to the issue of harm reduction, also
in Scandinavia, where the health authorities have stated
that they do not want to recommend smokers to switch
to snus or use snus as a method for smoking cessation
[18].
The aim of this study was to assess the extent to
which snus has been used as a method for quitting
smoking among Norwegian males and females, com-
pared to other methods such as use of NRT, according
to the year the quit attempt was made. Another aim has
been to study the association between methods for quit-
ting and socio-demographic background, smoking his-
tory and current snus consumption. Finally, quit rates
for smoking and continuation of snus use after quitting
smoking have been investigated.
Materials and methods
T h ed a t au s e df o rt h i ss t u d yw e r ed r a w nf r o mal a r g e r
set of yearly representative cross-sectional surveys on
tobacco behaviour conducted by Statistics Norway (SSB)
on behalf of the Norwegian Directorate of Health. These
surveys have been conducted every year since 1973, with
a base of core questions on smoking behaviour repeated
yearly. Questions on the use of methods for quitting
smoking were first asked in 2003. For this study, data
from 2003 to 2007 were pooled, producing a sample of
6256 respondents. The average response rate for these
years was 65%. The material and methods in these sur-
veys have previously been described by Lund and co-
workers [6].
Main outcome measures
Smoking behaviour was assessed by asking all respon-
dents ‘Do you sometimes smoke?’. The response options
given were: (1) yes, every day (2) yes, sometimes but not
every day or (3) no. Respondents who reported no cur-
rent smoking were asked whether they had ever smoked
previously on a daily or occasional basis. Snus use was
assessed in an identical way, except from the question
a b o u tf o r m e ru s ew h e r ei tw a sn o td i f f e r e n t i a t e d
between daily and occasional use.
Current smokers were asked whether they had ever
tried to quit smoking, and if the answer to this was yes:
‘how many times in total?’. Former smokers were asked
about how many unsuccessful attempts to quit they had
made before their final successful attempt, and which
year they had quit. Their answers to the last question
were categorized into four groups: 1945 to 1977, 1978-
87, 1988-97 and 1998-2007.
All former daily smokers (N = 1219) and current daily
smokers who had tried to quit at least once (N = 1118)
w e r ea s k e dw h a tm e t h o d st h e yh a du s e dt os u p p o r t
their last smoking cessation attempt. The answer
options were NRT gum, NRT patches, Zyban, calling
the Quitline or snus. A new variable was computed to
indicate those who had not used any of these methods.
The variable reporting respondents’ age was divided into
the age groups 15-24, 25-44 and 45-74 for this study.
Education was split into three categories: low (lower
secondary school), medium (upper secondary school)
and high (university or college education). The variable
reporting number of unsuccessful attempts to quit was
computed into three values: none or one, two or three,
four or more. All analyses were stratified by sex.
Analysis
Current and former smoking and snus use status was
assessed for all respondents (Table 1). Use of cessation
aids among men and women, former daily smokers and
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(Table 2). The data on use of different methods was
stratified according to year of stopping smoking for for-
mer smokers, for whom this information was available
(Table 3). 95% confidence intervals were calculated for
all estimates. The prevalence (%) and odds ratios with
95% confidence intervals of using snus and NRT when
quitting were calculated according to demographic char-
acteristics, number of unsuccessful attempts to quit and
current snus use (Table 4). In the first model, the out-
come was having used snus versus reporting no use of
the methods asked about, using NRT or other methods
for quitting smoking. In the second model, the outcome
was having used NRT versus having used other methods
or none of the methods included in the study. Logistic
regression was also used to study the association
between snus use and use of NRT and the odds of
being a former, rather than a current smoker, control-
ling for other factors (Table 5). For the analyses aiming
to review the proportion of successes according to quit
method, only respondents under the age of 45 were
included. This was done to avoid including former smo-
kers or current smokers with quit attempts in the ana-
l y s e sw h om a yh a v em a d et h e i rl a s ta t t e m p tt oq u i t
before NRT became available on the market in Norway
in the mid-eighties. All the analyses were performed
using SPSS.
Results
Current and former tobacco use
The data pool contained 6262 respondents. 22.8% of
these were daily smokers and 8.6% occasional smokers
at the time of the interview. There were no significant
gender differences in this pattern. 19.5% of all respon-
dents reported former daily smoking, but no current
s m o k i n g ,w h i l e7 . 5 %w e r ef o r m e ro c c a s i o n a ls m o k e r s .
41.6% had never smoked. 4,8% of all respondents used
snus on a daily basis at the time of the survey, while
3,9% were occasional snus users. Snus use was most
prevalent among men: 9.2% of male respondents
reported daily use of snus at the time of the interview,
compared to 0.4% of females (Table 1). 78.3% of all
Table 1 Current and former smoking and snus use in the total sample of respondents.
Men (N = 3107) Women (N = 3155) Total (N = 6262)
SMOKING
Daily smoker 22.7 22.9 22.8
Occasional smoker 9.5 7.8 8.6
Former daily smoker 22.9 16.6 19.5
Former occasional smoker 6.5 8.6 7.5
Never smoker 38.9 44.1 41.6
(Missing) (3) (3) (6)
SNUS USE
Daily snus user 9.2 0.4 4.8
Occasional snus user 6.4 1.5 3.9
Former snus user 8.9 2.2 5.5
Never snus user 75.5 95.9 85.8
(Missing) (11) (14) (25)
Percentages.
Table 2 Methods for quitting smoking used at last quit attempt.
Men Women
Current smokers who tried to quit (n =
535)
Former
smokers
(n = 695)
Current smokers who tried to quit (n =
583)
Former
smokers
(n = 524)
Snus 17.9 14.5 2.2 1.5
Nicotine patches 5.2 2.2 5.5 2.9
Nicotine chewing
gum
7.7 4.2 12.7 5.9
Other 5.2 2.9 5 1.9
Used no aid 63.9 76.3 74.6 87.8
Men and women, current smokers who tried to quit and former smokers. Percentages.
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smoking at least once in their smoking career (not in
table).
Frequency of use of methods for quitting smoking
In total, about one in four former daily smokers or cur-
rent daily smokers with quit attempts (ever daily smo-
kers with quit attempts) reported use of any of the
methods asked about for quitting smoking, with men
being slightly more likely to have used one than women.
Of the methods for quitting smoking that was asked
about, snus was the most common used by men: 14.5%
of all male former daily smokers and 17.9% of current
daily smokers with quit attempts had used snus at their
latest attempt to quit. NRT was the most common
method of those enquired about used by women: 8.8%
of all female former smokers and 18.8% of current smo-
kers with quit attempts had used NRT on their latest
attempt to quit. For both men and women, NRT had
been used twice as often among current smokers with
quit attempts as among former smokers (Table 2).
Snus had been used as an aid for cessation at the lat-
est quit attempt by 4.3% of men who had quit before
1977, by almost 10% of men who had quit during the
following two decades, and by 23.6% of the most recent
quitters. Whilst the use of NRT was slightly higher than
the use of snus among men who had quit between
1988-97, almost three times as many men had used
snus (23,6%) than NRT (8,1%) among those who had
quit the last decades. Among women, NRT was the
most common method used for cessation since it was
introduced on the market in Norway in the mid eighties
(Table 3).
Characteristics of respondents who had used snus or NRT
to aid cessation
While 16% of all male former smokers or current smo-
kers with quit attempts had used snus on their most
recent quit attempt, only 1.9% of all female former and
current smokers had done so. Around half of all male
former smokers or current smokers with quit attempts
between the ages of 15 and 24 (OR 1.00) had used
snus to aid their last attempt to quit, one out of four
between the ages of 25 and 44 (OR = 0.40, 95% CI
0.20-0.80), and only 7.3% above the age of 45(OR = 0.
14, 95% CI 0.07-0.28). 5,6% of those who were not
using snus at the time of the interview (OR = 1.00)
had used it to quit smoking, while 78% of all current
snus users had (OR = 45,15, 95% CI = 28,09-73,59)
(Table 4).
Increasing number of unsuccessful quit attempts
showed a positive association with having used NRT at
latest quit attempt for both men and women. While
5,8% (OR = 1.00) of male former smokers or current
smokers with no or one unsuccessful quit attempts had
used NRT, 14,7% (OR = 2.73, 95% CI = 1.66-4.51) of
those who had tried to quit four times or more without
succeeding had used this method. Among women, 9,4%
(OR = 1.00) of those with zero or one unsuccessful quit
attempts had used NRT, compared to 21,3% (OR = 2.55,
95% CI = 1.63-3.99) among those with four or more
unsuccessful attempts. Current snus use showed a nega-
tive association (OR = 0.27, 95% CI = 0.10-0.75) with
having used NRT at the last attempt to quit among men
(Table 4).
Quit rate by use of snus or NRT and continuation of snus
use
Of all male ever daily smokers with quit attempts under
the age of 45 in this sample who had used snus to aid
their last attempt to quit smoking (N = 142), 45.8%
were no longer smokers at the time of the interview.
Among male ever daily smokers with quit attempts who
had used NRT (N = 38), 26,3% were no longer smokers
when interviewed. When analyzed in a logistic regres-
sion model controlling for age and education, the odds
ratio for being a former smoker among men was 1.61
(CI 1.04-2.49) when snus had been used on the last quit
attempt, compared to having used no aids or one of the
other aids that was enquired about. Having used NRT
Table 3 Former smokers use of snus or NRT at last quit attempt, according to year of quitting smoking.
Used no aid Other NRT Snus Total
Men
(N = 691)
1945-1977 95.7 (92.34-99.08) 0 0 4.3 (0.94-7.66) 100.0 (140)
1978-87 90.8 (85.37-96.23) 0 0 9.2 (3.77-14.63) 100.0 (109)
1988-97 76.0 (69.97-82.93) 0,7 (-0.65-2.05) 13.7 (8.12-19.28) 9.6 (4.82-14.34) 100.0 (146)
1998-2007 61.9 (56.37-67.43) 6.4 (3.61-9.19) 8.1 (4.99-11.21) 23.6 (18.76-28.44) 100.0 (296)
Women (N = 523) 1945-1977 100 0 0 0 100.0 (66)
1978-87 98.7 0 0 1.3 (-1.25-3.85) 100.0 (76)
1988-97 87.9 (82.50-93.30) 0.7 (-0.8-2.08) 10.7 (5.58-15.82) 0.7 (-0.68-2.08) 100.0 (140)
1998-2007 81.2 (76.27-86.13) 3.4 (1.11-5.69) 12.9 (8.67-17.13) 2.5 (0.53-4.47) 100.0 (241)
Percentages (95% confidence intervals).
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having successfully quit smoking among women. The
odds of being a former smoker compared to a current
smoker was more than three times higher for those with
the highest level of education compared to those with
the lowest, which is a stronger effect than quit method,
age or sex (Table 5).
59.6% of all former smokers who had used snus as a
method to quit (N = 109) used snus daily at the time of
the interview, while 9.2% used snus occasionally. Of
those who had used snus to try to quit smoking but had
not succeeded (N = 108), 19.5% were using snus daily
and 50% occasionally in addition to smoking at the time
of the interview (not in table).
Table 4 Prevalence (%) and adjusted odds ratios (OR) with 95% confidence intervals (CI) of using NRT or snus on
latest quit attempt among former smokers and current smokers with quit attempts (N = 2337) according to age,
education, number of unsuccessful attempts to quit and current snus use
Men (1230) Women (1107)
SNUS
Use of snus on latest quit attempt 16% (197/1230) 1.9% (21/1107)
Age % (n/N) OR* (95% CI) % (n/N) OR* (95% CI)
15-24 50 (55/110) 1.00 6 (6/100) 1.00
25-44 24 (87/362) 0.40 (0.20-0.80) 2.9 (13/451) 3.44 (0.60-19.95)
45-74 7.3 (49/674) 0.14(0.07-0.28) 0.4 (2/522) 1.23 (0.12-12.42)
(Missing) (84) (34)
Education
Low 15.3 (34/222) 1.00 0.6 (1/166) 1.00
Medium 16.3 (124/760) 0.67 (0.36-1.24) 1.7 (12/686) 1.44 (0.15-14.32)
High 14.6 (32/219) 0.79 (0.36-1.67) 2.6 (6/230) 1.50 (0.13-17.94)
(Missing) (29) (25)
Number of unsuccessful attempts to quit
None or one 13.5 (72/533) 1.00 0.7 (3/424) 1.00
2o r3 19.3 (73/378) 1.27 (0.75-2.16) 2.3 (9/389) 8.99 (1.40-57.82)
4 or more 16.3 (52/319) 1.27(0.72-2.28) 3.1 (9/294) 0.84 (1.63-70.67)
Current snus use
No 5.6 (59/1053) 1.00 0.8 (9/1080) 1.00
Yes 78 (138/177) 45.15 (28.09-72.59) 44.4 (12/27) 147.38 (32.55-667.37)
NRT
Use of NRT on latest quit attempt 9.2% (113/1230) 13.7% (152/1107)
Age % (n/N) OR* (95% CI) % (n/N) OR* (95% CI)
15-24 2.7 (3/110) - 8 (8/100) 1.00
25-44 9.7 (35/362) - 14.2 (64/451) 1.62 (0.71-3.76)
45-74 10.5 (71/674) -** 14.9 (78/522) 1.75 (0.77-4.0)
(Missing) (84) (34)
Education
Low 7.7 (17/222) 1.00 15.7 (26/166) 1.00
Medium 10 (76/760) 1.19 (0.67-2.10) 13.1 (90/686) 0.81 (0.49-1.33)
High 6.4 (14/219) 0.69 (0.33-1.46) 13.5 (31/230) 0.75 (0.41-1.37)
(Missing) (29) (25)
Number of unsuccessful attempts to quit
None or one 5.8 (31/533) 1.00 9.4 (40/424) 1.00
2o r3 9.3 (35/378) 1.53 (0.89-2.62) 12.9 (50/389) 1.48 (0.94-3.35)
4 or more 14.7 (47/319) 2.73(1.66-4.51) 21.3 (62/294) 2.55 (1.63-3.99)
Current snus use
No 10.3 (108/1053) 1.00 14.3 (151/1080) -
Yes 2.8 (5/177) 0.27(0.10-0.75) 0.7 (1/27) -**
* Mutually adjusted OR’s.
** Ratios not reported due to missing cases.
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The findings from this study show that snus was used
by many male smokers in Norway to help their efforts
to quit smoking. Among women, NRT was the most
common method used of those included in the study,
while snus was not widely used. Stratifying the data
according to the year of quitting smoking indicated a
significant increase over time in the use of all the
methods asked about to quit smoking, among both
women and men. The total increase was greatest for
men, and use of snus accounted for most of it.
Lindstrøm [19] found the same trend in a similar ana-
lysis based on retrospective data from Sweden. In addi-
tion to gender and current snus use, age was the
variable most clearly associated with using snus as a
method for quitting in this study. In the youngest
group of men in our sample, snus had been used in as
many as half of the most recent attempts to quit, as
compared to around seven per cent among men above
the age of 45.
Consistent with results from other observational stu-
dies of the use of snus for quitting smoking [5-9,20] our
data also indicated that snus can be an effective method
to quit smoking. Among those who had quit smoking, it
was more likely that on their last attempt they had used
snus than NRT. One possible explanation for this could
be the ability of snus to provide nicotine-addicted smo-
kers with similar, satisfying levels of the drug. Compared
to NRT, nicotine uptake from snus resembles that when
smoking cigarettes [21]. In addition to snus providing
nicotine in a way that is likely to satisfy the former smo-
ker; it is also possible that snus provides some partial
substitution for the sensory and social aspects of smok-
ing. In contrast to nicotine replacement products, the
use of snus may e.g be experienced by smokers as repla-
cing some of the social functions that cigarettes had, in
that that brand choice, visibility and rituals of use can
represent social positioning and self presentation [22].
High consumer acceptability produced by these charac-
teristics of snus can be some of the reason why so many
Norwegian smokers prefer snus as a method for quit-
ting, as well as for the higher quit rates for smokers
who use snus as aid for quitting compared to NRT.
Our results also show that many of the smokers who
quit smoking assisted by snus continued to use the
product after their quit attempt. It is most likely an
inevitable effect of switching to snus as a method for
smoking cessation that some smokers who could have
become abstinent will continue to use nicotine, but
these snus users will be using nicotine in a low-risk
form. Also, it should be emphasized that a consider-
able fraction (31.2%) of those who had used snus to
quit in this study did end up completely tobacco free,
as observed also in other observational studies from
Scandinavia [5,7]. Still, to advise smokers to use snus
as a method for quitting as a general strategy may not
be sensible against this background. Another argument
against this is the potential implications it may have
for countries where use of smokeless tobacco is rare,
or where the smokeless tobacco available is far more
toxic than snus.
This study has several limitations. First, it is important
to point out that our data only informs about methods
used at the latest quit attempt, thus we cannot draw
firm conclusions about overall changes in use of aids at
quit attempts among Norwegian smokers. A possible
limitation of the findings about quit attempts dating
back in time, is that respondents’ recall of their cessa-
tion process may be less accurate than in the in the
cases where the experience is more recent. Several stu-
dies that have measured agreement between retrospec-
tive and contemporaneous reports on variables such as
smoking rates [23] age of tobacco initiation [24], smok-
ing during pregnancy [25] and levels of nicotine
Table 5 Prevalence (%) and adjusted odds ratios (OR)
with 95% confidence intervals (CI) of having quit
smoking at the last attempt among men under the age
of 45, according to use of snus or NRT, age and
education.
Men
(N = 472)
Women (N = 551)
SNUS OR (95% CI) OR (95% CI)
Age
15-24 1.00 1.00
25-34 1.91(1.12-3.55) 1.61 (0.91-2.85)
35-44 2.02 (1.12-3.57) 1.51 (0.87-2.61)
Education
Low 1.00 1.00
Medium 1.38(0.69-2.69) 1.52 (0.71-3.23)
High 3.13(1.39-7.06) 3.6 (1.60-8.2)
Use of snus on the last attempt to quit
No 1.00 1.00
Yes 1.61(1.04-2.49) 0.72 (0.25-2.06)
NRT OR (95% CI) OR (95% CI)
Age
15-24 1.00 1.00
25-34 1.85(1.05-3.26) 1.69 (0.95-2.99)
35-44 1.87(1.07-3.25) 1.62 (0.93-2.8)
Education
Low 1.00 1.00
Medium 1.40 (0.71-2.74) 1.45 (0.67-3.09)
High 3.19 (1.42-7.20) 3.41 (1.50-7.78)
Use of NRT on the last attempt to quit
No 1.00 1.00
Yes 0.50 (0.23-1.09) 0.44 (0.24-0.79)
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ity of retrospectively reported information about smok-
ing is acceptable. Further, the pooling of data across age
groups could have introduced some uncertainty con-
cerning how much of the age effects observed are pro-
duced by age compared to by cohort and time period.
Given that the time span of the data collection is only
four years, this is however not likely to be a large pro-
blem. Finally, it is important to assert the possibility
that confounding factors that we have not included in
the analyses may have contributed to the differences in
efficacy between snus and NRT that our findings show.
For example, those using snus in this study may been
more quit-motivated or less dependent former smokers
or different in some other way that was not measured.
To explore this further, randomized controlled studies
(RCT) comparing the outcome of quit attempts assisted
by snus versus other methods would be helpful. To
date, few RCT’s have been carried out to assess the use
of smoking cessation, but recently, a randomized, dou-
ble-blind placebo-controlled clinical study from Serbia
reported that participants who had used snus as an aid
for cessation were more likely to quit smoking comple-
tely than the controls; the odds ratio (snus versus pla-
cebo) for the protocol estimates of cessation varying
between 1.9 to 3.4 [27]. On the other hand, it should be
noted that observational studies provide data that are
superior to RCT’s when it comes to evaluating effective-
ness under real life conditions for different smoking ces-
sation methods.
In conclusion, the findings of this study, considered
alongside the information already published, indicate
that encouraging smokers to switch to snus could be
beneficial to public health. Even though there are
obvious reasons to be cautious about promoting snus as
a general strategy for smoking cessation, snus could be
useful for smokers who are less likely than others to
successfully quit, either because they are more likely to
fail when they try or because they are not inclined to
try.
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